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(54) DRUM TYPE WASHING MACHINE 

(57) A drum type washing machine includes an 
outer cabinet (1), a water tub (8) elasttcally mounted in 
the cabinet (1 ), a drum type rotating tub (14) provided in 
the water tub (8) so as to be rotatable about a horizontal 
axis, and an electric motor (33) provided on a rear wall 
(27) of the water tub (8) to directly drive the rotating tub 
(14). A distance between a portion of the rear wall (27) 
of the water tub (8) on which the motor (33) is provided 
and a rear wall (4) of the cabinet (1 ) is larger than a dis- 
tance between another portion of the rear wall (27) of 
the water tub (8) and the rear wall (4) of the cabinet (1 ). 
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Description 

[0001] This invention relates generally to a drum 
type washing machine provided with a rotating tub rotat- 
able about a horizontal axis, and more particularly to 
such a drum type washing machine in which the rotating 
tub is directly rotated by an electric motor. 
[0002] There have conventionally been provided 
drum type washing machines comprising an outer cabi- 
net, a water tub elastically mounted on a plurality of sus- 
pension mechanisms in the cabinet, and a rotating tub 
mounted in the water tub so as to be rotatable about a 
horizontal axis. Bearings are provided in the rear of the 
water tub to support a shaft of the rotating tub. The shaft 
has a rear end on which a driven pulley is mounted. An 
electric motor is disposed below the water tub and has 
a shaft on which a driving pulley is mounted. A transmis- 
sion belt extends between the driving and driven pul- 
leys. Upon rotation of the shaft of the motor, torque is 
transmitted through the driving pulley and the belt to the 
driven pulley so that the rotating tub is rotated. 
[0003] However, provision of the above -described 
belt transmission mechanism including the driving, and 
driven pulleys and the transmission belt complicates the 
construction of the washing machine and accordingly 
increases a manufacturing cost. Further, the driving and 
driven pulleys and the transmission belt produce vibra- 
tion or oscillation during transmission of the motor 
torque. A high speed rotation of the motor particularly 
causes the transmission belt to slip such that the belt 
swings. The swinging of the belt increases an amount of 
vibration produced in the belt transmission mechanism, 
resulting in production of loud noise. 
[0004] To solve the above-described problems, Jap> 
anese Patent Publication No. 10-201993 (1998) dis- 
closes a drum type washing machine comprising an 
electric motor mounted on a rear wall of the water tub so 
that the shaft of the rotating tub is directly rotated by the 
motor. Since no belt transmission mechanism is neces- 
sitated in the disclosed washing machine, the construc- 
tion thereof can be simplified, and the vibration and 
noise can be reduced. The motor is disposed in a space 
in the rear of the water tub, in which space the driven 
pulley and the transmission belt are formerly disposed. 
In the disclosed washing machine, the motor would col- 
lide against the rear wail of the cabinet to be broken 
when the water tub is caused to swing during drive of 
the motor to be inclined rearward. Accordingly, the 
motor needs to be disposed so as to be sufficiently 
spaced away from the cabinet for the purpose of avoid- 
ance of collision against the rear wall of the cabinet 
This requires a targe space in the rear of the wash tub 
and accordingly increases a depth of the cabinet. 
[0005] Furthermore, the drum type washing 
machine is conventionally installed on a waterproof pan. 
Sizes of the waterproof pans are standardized accord- 
ing to the sizes of the drum type washing machines. 
Accordingly, when the depth of the cabinet is increased 
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as described above, the standardized waterproof pans 
cannot be used. 

[0006] Therefore, an object of the present invention 
is to provide a drum type washing machine in which an 

5 increase in the depth of the cabinet can be prevented or 
at least restrained as the result of disposition of the 
motor on the rear of the water tub. 
[0007] The present invention provides a drum type 
washing machine comprising an outer cabinet having a 

10 rear wall, a water tub elastically mounted in the cabinet 
and having a rear wall, a drum type rotating tub pro- 
vided in the water tub so as to be rotatable about a hor- 
izontal axis, and an electric motor provided on the rear 
wall of the water tub to directly drive the rotating tub, 

15 wherein a distance between a portion of the rear wall of 
the water tub on which the motor is provided and the 
rear wall of the cabinet is larger than a distance 
between a distance between another portion of the rear 
wall of the water tub and the rear wall of the cabinet. 

20 [0008] According to the above -described construc- 
tion, the depth of a portion of the cabinet on which the 
motor is not disposed can be prevented from being 
increased while a space for the motor is ensured 
between the rear wall of the water tub and the cabinet 

25 [0009] The portion of the rear wall of the water tub 
on which the motor is provided is preferably formed into 
the shape of a recess. At least a part of the motor is 
located in the recess of the rear wall of the water tub, so 
that the rear wall of the cabinet can be brought close to 

30 the rear wall of the water tub. Consequently, the depth of 
the cabinet can be reduced. 

[0010] The motor preferably comprises an outer 
rotor type motor. In order that the same torque may be 
obtained from an inner rotor type motor as from an outer 

35 rotor type motor having an outer diameter equal to one 
of the inner rotor type motor, an axial dimension of the 
inner rotor type motor needs to become larger than one 
of the outer rotor type motor. More specifically, since the 
outer rotor type motor is employed in the above- 

4o described construction, the axial dimension of the motor 
can be reduced. Consequently, the disposition of the 
motor on the rear wail of the water tub can reduce the 
depth of the cabinet 

[0011] The drum type washing machine preferably 
45 further comprises a fixed portion prevented from swing- 
ing when the motor is driven and a contact portion com- 
ing into contact with the fixed portion earlier than the 
motor when the motor is driven such that the water tub 
swings, the contact portion being provided on the water 
50 tub or a member fixed to the water tub except the motor. 
The breakage of the motor can be prevented or at least 
restrained even if the water tub swings. 
[0012] The drum type washing machine preferably 
further comprises a rotational shaft connecting the 
55 rotating tub and the motor to each other and a bearing 
supporting the rotational shaft. In this washing machine, 
the bearing has a portion located inside a stator of the 
motor. Since an inner space of the stator is utilized for 
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the provision of the bearing, an increase in the depth of 
the cabinet can further be prevented. 
[0013] The rear wall of the cabinet preferably 
includes a portion opposed to the motor and formed 
with a vent hole. Since air flows through the vent hole 5 
between the interior and the exterior of the cabinet, heat 
dissipation from the motor can be improved. 
[0014] The motor preferably includes a rotor pro- 
vided with a plurality of cooling blast blades. Since air 
flows around the motor by the blowing action of the io 
blades, the heat dissipation can be Improved. 
[0015] The rear wall of the cabinet preferably has 
an opening, and the washing machine further com- 
prises a back panel detachably attached to the cabinet 
so as to close the opening. The back panel includes a is 
portion opposed to the motor and formed with an out- 
wardly protruding convexity. At least a part of the motor 
is disposed in the convexity such that the rear wall of the 
cabinet can accordingly be positioned forward. Conse- 
quently, the increase in the depth of the cabinet can be 20 
prevented or at least restrained. 

[0016] The drum type washing machine preferably 
further comprises a heater provided on a lower portion 
of the water tub for heating water reserved in the water 
tub and a hole formed in a lower portion or a side of the 25 
convexity of the back panel so as to communicate with 
an interior and an exterior of the cabinet. Since air in the 
cabinet heated by the heater is discharged through the 
hole outside the cabinet, the convexity can be prevented 
from being filled with hot air and accordingly, the motor 30 
can be prevented from being adversely affected by the 
heat Further, since the hole is located in the lower por- 
tion or the side of the convexity of the back panel, water 
can be prevented from entering the cabinet through the 
hole when the water splashes on the convexity. 35 
[0017] The motor preferably includes a portion 
located within the convexity. Consequently, the depth of 
the cabinet can be reduced. 

[0018] The back panel is preferably pressed so that 
the convexity is tapered and the convexity has a hole 40 
formed in a lower portion or a side of a peripheral wall 
thereof so as to communicate with an interior and an 
exterior of the cabinet. Since the convexity is formed 
integrally with the back panel, the back panel has no 
joints. Further, since the convexity is tapered, air tends 45 
to easily flow along an inner face of the convexity such 
that hot air can be prevented from filling the interior of 
the convexity. 

[0019] The hole is preferably provided with a louver 
Consequently, water or foreign matters can be pre- 50 
vented from entering the cabinet through the hole, and 
an amount of noise produced by the motor and leaking 
from the hole can be reduced. 

[0020] A washing machine is usually installed on a 
waterproof pan. The waterproof pan for automatic 55 
washing machines such as drum type washing 
machines has a standard size of 540 mmx540 mm. In 
view of the circumstances, the cabinet preferably 



includes a lower portion having a length set at or below 
540 mm. Even if the depth of the cabinet is increased as 
the result of disposition of the motor on the rear wall of 
the water tub, the washing machine can be installed on 
the standardized waterproof pan. 
[0021] The invention will be described, merely by 
way of example, with reference to the accompanying 
drawings, in which: 

FIG. 1 is a longitudinally sectional side view of a 
drum type washing machine of a first embodiment 
in accordance with the present invention; 
FIG- 2 is an enlarged longitudinal section of a driv- 
ing mechanism for a rotating tub; 
FIG. 3 is an exploded perspective view of an elec- 
tric motor used in the washing machine; 
FIG. 4 is a view similar to FIG. 1 , showing the drum 
type washing machine of a second embodiment in 
accordance with the invention; 
FIG. 5 is a view similar to FIG. 1 , showing the drum 
type washing machine of a third embodiment in 
accordance with the invention; 
FIG. 6 is a view similar to FIG. 1 , showing the drum 
type washing machine of a fourth embodiment in 
accordance with the invention; 
FIG. 7 is a rear view of the drum type washing 
machine; 

FIG. 8 is a view similar to FIG. 7, showing the drum 
type washing machine of a fifth embodiment in 
accordance with the invention; 
FIG. 9 is a longitudinal section taken along line 9-9 
in FIG. 8; 

FIG. 10 is a view similar to FIG. 7, showing the 
drum type washing machine of a sixth embodiment 
in accordance with the invention; 
FIG. 11 is a longitudinal section taken along line 1 1 - 
11 in FIG. 10; and 

FIG. 12 is a view similar to FIG. 6, showing the 
drum type washing machine of a seventh embodi- 
ment in accordance with the invention. 

[0022] A first embodiment of the present invention 
will be described with reference to FIGS. 1 to 3. Refer- 
ring to FIG. 1 . a drum type washing machine of the first 
embodiment in accordance with the invention is shown. 
The washing machine comprises an outer cabinet 1 
formed into the shape of a generally rectangular box. 
The cabinet 1 includes a front wall 2 having a substan- 
tially central access hole 2a through which laundry is 
put into and taken out of a rotating tub 14. A door 3 is 
mounted on the front wall 2 to close and open the 
access hole 2a. The cabinet 1 further includes a rear 
wall 4 having a substantially central working hole 5. A 
back panel 6 is detachably mounted on the rear wall 4 
by screws (not shown) so as to close the working hole 5. 
The back panel 6 includes a rearwardly extruding con- 
vexity 7 formed by pressing the back panel 6 except its 
peripheral portion serving as a mounting portion to the 
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rear wall 4. A peripheral dimension of the convexity 7 is 
gradually decreased rearward. 

[0023] A drum>shaped water tub 8 made of, for 
example, plastic is provided in the cabinet 1. The water 
tub 8 is elasticaily supported on support plates 9 (one of 
them being shown in Fig. 1) further supported on a plu- 
rality of, for example, four suspension mechanisms (two 
of them being shown) mounted on the bottom of the 
cabinet 1 . The water tub 8 includes a front end plate 1 1 , 
a body 12 and a rear end plate 13. The front end plate 
11 has a substantially central opening 19. Bellows 20 
connect the access hole 2a of the cabinet 1 to the open- 
ing 19 of the water tub 8. The rear end plate 13 of the 
water tub 8 has a recess 21 depressed frontward. A 
diameter of the recess 21 is gradually decreased front- 
ward. The recess 21 has a generally flat innennost por- 
tion. The water tub 8 has a drain hole (not shown) 
formed in the bottom thereof. A drain valve 22 is pro- 
vided in the drain hole and connected to a drain hose 
23. 

[0024] A drum-shaped rotating tub 14 made of, for 
example, plastic is provided for rotation about a horizon- 
tal axis in the water tub 8. The rotating tub 14 serves 
both as a washing tub and as a dehydrating tub. The 
rotating tub 14 includes a front end ptate 15. a body 16 
and a rear end plate 17. The front end plate 15 of the 
rotating tub 14 has a substantially central opening 18 
having a slightly smaller diameter than the opening 19 
of the water tub 8. The rear end plate 17 of the rotating 
tub 14 has a recess 25 formed so as to comply with the 
recess 21 of the water tub 8. The recesses 21 and 25 
are formed so as to be opposed to the convexity 7 of the 
back panel 6. The rotating tub 14 has a number of 
through holes 26 formed in the body 16 thereof. The 
holes 26 serve both as air holes and as water flow pas- 
sages. 

[0025] A mechanism for driving the rotating tub 1 4 
will now be described with reference to Figs. 2 and 3. 
Referring to Fig. 2, a reinforcing plate 27 made of a 
metal such as stainless steel is secured by a plurality of 
bolts 28 (a part of them being shown in Fig. 2) to a rear 
face of the rear end plate 13 of the water tub 8. Accord- 
ingly, a rear face of the reinforcing plate 27 serves as a 
rear face of the water tub 8 in the embodiment- The rein- 
forcing plate 27 has a recess 31 corresponding to the 
recess 21 of the water tub 8. A metal rotating tub sup- 
port 29 is secured to a rear face of the rear end plate 1 7 
by a plurality of bolts 30 one of which is shown in FIG. 1 . 
The support 29 has a larger thickness than the rear end 
plate 17 and serves to reinforce the rear end ptate 17 as 
well as to support the rotating tub 14. The support 29 
has a recess 32 corresponding to the recess 25 of the 
rotating tub 14. 

[0026] The recesses 31 and 21 of the reinforcing 
plate 27 and the water tub 8 have centrally fonmed holes 
49 and 50 respectively. A generally cylindrical bearing 
housing 54 has a front end inserted in the holes 49 and 
50. A piuralfty of bolts 52 are inserted through mounting 



portions 42a formed on an outer circumferential wall of 
the housing 42 and screwed into the reinforcing plate 
27. whereupon the housing 42 is fixed to the reinforcing 
plate. One of the bolts 52 is shown in FIG. 2. The hous- 
5 ing 42 is located in the recess 31 of the reinforcing plate 
27 except a rear portion thereof. 

[0027] A front bearing 45 and a rear bearing 48 are 
fitted in the housing 42 with outer and inner collars 46 
and 47 being interposed therebetween. A rotational 

10 shaft 44 is supported on the front and rear bearings 45 
and 48. A sealing member 51 is fitted in the hole 50 of 
the water tub 8 so as to be located at the front end of the 
housing 42. As a result, a watertight sealing is provided 
between the rear end plate 1 3 of the water tub 8 and the 

75 rotational shaft 44. The rotational shaft 44 has a front 
end secured by a plurality of bolts 54 to generally central 
portions of the recesses 32 and 25 of the support 29 
and the rotating tub 16 respectively. Only one of the 
bolts 54 is shown in FIG. 2. A cap 55 is fixed by a screw 

20 56 to a generally central portion of the recess 25 of the 
rotating tub 1 6 so as to cover heads of the bolts 54, 
[0028] A stator 35 constituting a brushless motor 33 
of the outer rotor type is fixed to an outer circumferential 
wall of the bearing housing 42. The stator 35 comprises 

25 a stator core 36 made by stacking flat rolled magnetic 
steel sheets and having teeth 36a protruding from an 
outer circumference thereof and windings 38 wound on 
plastic bobbins 37 mounted on the teeth 36a, as shown 
in FIG. 3. The stator core 36 has a plurality of mounting 

30 portions 36b formed on an inner circumferential wall 
thereof. The mounting portions 36b have through holes 
through which bolts 43 are screwed into the mounting 
portions 42a of the bearing housing 42 respectively, 
whereupon the stator 35 is fixed to the bearing housing 

35 42. Substantially the overall stator 35 is located in the 
recess 31 of the reinforcing plate 27 as shown in FIG. 1 . 
[0029] A rotor 34 constituting the motor 33 is fixed 
to the rear end of the rotational shaft 44 as shown in 
FIGS. 2 and 3. The rotor 34 comprises a rotor housing 

40 39, a rotor yoke 40 provided on a circumferential portion 
39a of the housing 39, and magnetic pole forming mag- 
nets 41 secured to an inner circumferential wall of the 
portion 39a. A front half of the rotor 34 is located in the 
recess 31 of the reinforcing plate 27 as shown in FIG. 1 . 

45 The rear end of the rotational shaft 44 and the rear end 
plate 39b of the rotor housing 39 are located in the con- 
vexity 7 of the back panel 6. The rear end plate 39b of 
the rotor housing 39 has a central hole 39c as shown in 
FIGS. 2 and 3. The rear end of the rotational shaft 44 is 

50 fitted in the hole 39c with a serration engaging the outer 
circumferential face of the shaft 44 with the inner cir- 
cumferential face of the hole 39c.' A portion of the shaft 
44 protruding rearward from the hole 39c is fastened by 
a nut 53. 

55 [0030] A plurality of radially extending blowing 
blades 39d protrude from the front of the rear end plate 
39b of the rotor housing 39. The rear end plate 39b fur- 
ther has a plurality of openings 39e fomned so as to be 
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positioned between the blades 39d. An insulating base 
57 is mounted on the front of the stator core 36 as 
shown in FIG. 2. A rotation sensor 58 is mounted on the 
insulating base 57 to detect rotation of the rotating tub 
14. The rotation sensor 58 comprises a Hall IC dis- 
posed opposite the magnets 41. The shaft 44 and the 
rotor 34 are rotated together. Accordingly, the shaft 44 
serves as a rotational shaft of the motor 33. The front 
end of the shaft 44 is fixed to the rotating tub 14. 
Accordingly, the shaft 44 serves to connect the motor 33 
to the rotating tub 14. 

[0031 ] The motor 33 is disposed opposite the work- 
ing hole 5- The hole 5 has a diameter larger than an out* 
side dimension of the motor 33. Accordingly, when the 
back panel 6 is detached from the rear wall of the 
machine, the motor 33 can readily be inspected and 
repaired through the working hole 5. Further, reference 
symbol D in FIG. 1 designates a distance between the 
rear of the tub 8 and the rear wall 4 of the outer cabinet 
1. Reference symbols E and F designate distances 
between the rotor housing 39 and the back panel 6 
respectively. A distance between the motor 33 and the 
rear wall of the outer cabinet 1 and more specifically, the 
distances E and F are set to be slightly larger than the 
distance D. As the result of the aforesaid dimensional 
setting, the reinforcing plate 27 strikes the rear wall 4 of 
the outer cabinet 1 earlier than the rotor housing 39 
does even when the tub 8 swings during washing or 
dehydration to incline rearward. More specifically, the 
rear wall 4 serves as a fixed portion which does not 
swing when the tub 8 swings, and the reinforcing plate 
27 serves as a contact portion. Consequently, the rotor 
housing 39 can be prevented from striking the back 
panel 6 such that the motor 33 is damaged. 
[0032] A control device 59 is provided in a front 
upper interior of the outer cabinet 1 as shown in FIG. 1 . 
The control device 59 is composed of a microcomputer 
(not shown) and stores a control program for controlling 
a washing operation and a dehydrating operation. Fur- 
ther, the control device 59 detects an amount of laundry 
accommodated in the rotating tub 14 and a degree of 
the unbalanced state of the tub 14 on the basis of the 
results of detection by the rotation sensor 58. 
[0033] Upon energization of the motor 33, the rotor 
34 thereof is rotated so that the rotational shaft 44 and 
the rotating tub 1 4 are rotated. Thus, rotation of the rotor 
34 is directly transmitted to the tub 14. Consequently, 
vibration and noise produced during drive of the motor 
33 can be reduced. Further, air is introduced through 
the openings 39e into a space between the rotor 34 and 
the stator 35 by the blades 39d provided on the rotor 
housing 39. The air flows through the space between 
the rotor 34 and the stator 35 such that heat generated 
by the motor 33 is radiated. Consequently, an increase 
in the temperature of the motor 33 can be restrained. 
[0034] The recess 31 is formed in the rear wall of 
the water tub 8 so as to correspond to a space where 
the motor 33 is to be located. Substantially the front half 



of the motor 33 is located in the recess 31 . Accordingly, 
the rear wall 4 of the outer cabinet 1 can be brought 
close to the outer face of the rear wall of the water tub 8 
while the space necessary for the motor 33 is ensured. 

5 Consequently, the depth of the outer cabinet 1 as shown 
by reference symbol Hi in FIG. 1 can be reduced as 
compared with that in the conventional drum type wash- 
ing machine in which a driven pulley, a transmission 
belt, etc. are provided in the rear of the water tub. 

10 [0035] The back panel 6 has the convexity 7 in 
which the rear portion of the motor 33 is located. 
Accordingly, the rear wall 4 of the outer cabinet 1 can be 
brought close to the outer face of the rear wall of the 
water tub 8 to the extent that the motor 33 is located in 

75 the convexity 7. Consequently, the depth of the outer 
cabinet 1 can further be reduced. In this case, the depth 
H2 in FIG. 1 or the dimension from the front end of the 
machine to the rear end of the rear panel 6 is larger by 
the convexity 7 than that between the front end of the 

20 machine and any other portion of the rear panel. How- 
ever, since the depth of the lower portion of the outer 
cabinet 1 is reduced, the washing machine can be 
installed in a smaller space. 

[0036] The recess 25 formed in the rear end plate 
25 1 5 of the rotating tub 1 4 reduces the capacity of the tub. 
In the drum type washing machine, however, the laun- 
dry moves along the inner surface of the circumferential 
wall 24d of the rotating tub 14 which is rotated in the 
washing and dehydrating operations. Accordingly, an 
30 amount of laundry accommodated in the rotating tub 14 
is not almost reduced even when the rear end plate 15 
of the tub 14 has the recess 25. 

[0037] FIG. 4 illustrates a second embodiment of 
the invention. Only the difference between the first and 

35 second embodiments will be described. Identical or 
similar parts in the second embodiment are labeled by 
the same reference symbols as in the first embodiment. 
The back panel 6 is formed with a plurality of vent holes 
61 each of which includes a number of small holes (not 

4o shown). Upon drive of the motor 33, the blowing action 
of the blades 39d introduces air from a space between 
the rotor housing 39 and the back pane! 6 into the space 
between the rotor 34 and the stator 35. Further, air out- 
side the cabinet 1 is introduced through the vent holes 

45 61 to the interior thereof and air inside the cabinet is dis- 
charged out of it through the vent holes. Consequently, 
heat generated by the motor 33 can efficiently be radi- 
ated and accordingly, the cooling performance can be 
improved. In particular, since the motor 33 is disposed 

so in a space defined by the recess 21 and the convexity 7 
in the cabinet 1 . hot air tends to fill the space. However, 
the hot air can be discharged through the vent holes 61 
outside the cabinet 1 in the second embodiment. 
[0038] FIG. 5 illustrates a third embodiment of the 

55 invention. Only the difference between the first and third 
embodiments will be described. The outer circumferen- 
tial face of the circumferential portion 39a of the rotor 
housing 39 has a plurality of blowing blades 71 in addi- 
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tion to the blades 39b. The blades 71 are formed inte- 
grally with the rotor housing 39 and serve as centrifugal 
blowing blades. 

[0039] The blades 71 are rotated upon rotation of 
the motor 33 such that air around the motor is agitated. 
Accordingly, heat radiation from the motor 33 by the air 
flowing around the motor 33 is enhanced. Conse- 
quently, the motor 33 can be cooled more efficiently. 
The vent holes 61 as provided in the second embodi- 
ment may be formed in the back panel 6 in the third 
embodiment. This further improves the cooling effi- 
ciency. 

[0040] FIGS. 6 and 7 illustrate a fourth embodiment 
of the invention. Only the difference between the first 
and fourth embodiments will be described. The convex- 
ity 7 in the fourth embodiment has a larger depth than 
that in the first embodiment. The lower portion of the 
peripheral wall 7a of the convexity 7 has a number of 
generally circular holes 81 . 

[0041] The rear end plate 1 3 of the water tub 8, the 
reinforcing plate 27, the rear end plate 16 of the rotating 
tub 14 and the support 29 are formed to be generally 
flat. In other words, the rear end plates 13 and 16, the 
support 29 and the reinforcing plate 27 have no 
recesses 21. 31, 25 and 32 respectively. Generally a 
rear half of the motor 33 is located in the convexity 7. 
More specifically, the axial dimension (shown by La in 
FiG. 6) of the portion of the motor 33 located in the con- 
vexity 7 is set so that the depth HI of the outer cabinet 
1 is below 540 mm. This dimension corresponds to the 
size (540x540) of a waterproof pan usually used for 
installation of automatic washing machines including 
drum type washing machines. The drum type washing 
machine has the same transverse dimension as the 
conventional washing machines. Accordingly, even 
when the rear face of the water tub 8 is flat, the depth of 
the cabinet 1 and in particular, that of the lower portion 
of the cabinet 1 can be reduced. Further, a heater 82 
serving as heating means is provided on the lower cir- 
cumferential wall of the water tub 8. The heater 82 com- 
prises a casing 82a mounted by screws (not shown) on 
the water tub 8 and a heating element 82b, such as a 
sheathed heater, accommodated in the casing 82a. The 
heater 82 applies heat to the water in the water tub 8 so 
that the water is made into hot water. 
[0042] The heater 82 is energized in the washing or 
dehydrating operation so that the water in the water tub 
8 is heated. In this case, air around the heater 82 is also 
heated such that the heated air flows upward in the cas- 
ing 1 . Accordingly, since the hot air fills the convexity 7, 
there is a possibility that the resultant heat may 
adversely affect the motor 33 and the bearings 45 and 
48. In the embodiment, however, air is introduced into 
and discharged out of the casing 1 through the holes 81 . 
Consequently, since the hot air is prevented from filling 
the convexity 7, the motor 33 and the bearings 45 and 
48 can be prevented from being adversely affected by 
the heat Particularly in the fourth embodiment, the 



holes 81 are formed in the lower portion of the convexity 
7. Accordingly, even when water splashes on the con- 
vexity 7 from above, the water can be prevented from 
entering the casing 1 through the holes 81 to wet the 
5 motor 33. 

[0043] FIGS. 8 and 9 illustrate a fifth embodiment of 
the invention. Only the difference between the fourth 
and fifth embodiments will be described. A plurality of 
horizontally elongated holes 83 are formed in the lower 
10 portion of the peripheral wall 7a of the convexity 7, 
instead of the holes 81 , as shown in FIG. 8. The convex- 
ity 7 further has integrally formed louvers 84 extending 
from lower edges of the respective holes 83 upward in 
the interior of the cabinet 1 as shown in FIG. 9. 
15 [0044] According to the above-described construc- 
tion, the louvers 84 can further prevent water from 
entering the cabinet 1 through the holes 83. Further, 
sound due to operation of the motor 33 might leak out of 
the holes 83. However, the louvers 84 can reduce an 
20 amount of the sound leaking out of the holes 83. Conse- 
quently, an amount of noise produced by the overall 
machine can be reduced. Additionally, the louvers 84 
can prevent foreign matters from entering the cabinet 1 
through the holes 83. 
25 [0045] FIGS. 10 and 11 illustrate a sixth embodi- 
ment of the invention. Only the difference between the 
fifth and sixth embodiments will be described. Each of 
oppos'rte sides of the peripheral wall 7a of the convexity 
7 is formed with a plurality of holes 85 and louvers 86. 
30 Since this construction further increases an amount of 
air flowing into and out of the cabinet 1 through holes 
85, the heat radiation for the motor 33 and the bearings 
45 and 48 can further be improved. 
[0046] FIG. 12 illustrates a seventh embodiment of 
35 the invention. Only the difference between the fourth 
and seventh embodiments will be described. The drum 
type washing machine of the seventh embodiment is 
incorporated with a drier 91. The drier 91 comprises a 
heat exchanger 92, a fan 93 and a heater 94. The heat 
40 exchanger 92 is disposed in the rear of the water tub 8: 
An electromagnetic water-supply valve (not shown) is 
provided for supplying water for moisture condensation 
into the heat exchanger 92. The fan 93 comprises a fan 
casing 93a. an impeller and a fan motor the latter two of 
45 which are enclosed in the fan casing. The fan 93 is dis- 
posed over the rear of the water tub 8. The heater 94 
comprises a heating element (not shown) and is dis- 
posed over the central top of the water tub 8. 
[0047] The rear end plate 13 of the water tub 8 has 
50 a hot air return hole 95. One of two ends of the heat 
exchanger 92 is connected to the hot air return hole 95. 
The other end of the heat exchanger 92 is connected 
via a bellows duct 96 to a suction side of the fan 93. The 
fan 93 includes a discharge side connected via a duct 
55 97 to the heater 94. The bellows 20 have a hot air dis- 
charge hole 98 connected via a duct 99 to the heater 94. 
[0048] The rotating tub 24 serves as a drying drum 
as well as a washing tub and a dehydrating tub in the 
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embodiment. More specifically, the drier 93 is driven 
with rotation of the tub 24 in a drying operation and the 
heating element of the heater 94 generates heat. As a 
result, air in the tub 24 is sucked through the hot air 
return hole 95 into the heat exchanger 92 as shown by 
arrow A in FIG. 12. The air sucked into the heat 
exchanger 92 is returned through the duct 96, the fan 
93, the duct 97, the heater 94, the duct 99 and the dis- 
charge hole 98 into the water tub 8, that is, into the rotat- 
ing tub 24. As the result of the aforesaid air circulation, 
air in the tub 24 is heated and dehumidified so that laun- 
dry is dried in the tub. 

[0049] The drier 91 is provided as a heat source in 
addition to the heater 82 in the above-described con- 
struction. Accordingly, the temperature in the casing 1 is 
increased such that the motor 33 and the bearings 45 
and 48 might be adversely affected by the resultant 
heat. In the above-described construction, however, air 
flows into and out of the casing 1 through the holes 81 
of the convexity 7 of the rear panel 6. Consequently, 
since heat radiation is desirably performed, an increase 
in the temperature of the motor 33 can be restrained. 
[0050] The heat exchanger 92 is disposed in the 
rear of the water tub 8 in the seventh embodiment. 
When the tub 8 swings to be inclined reanward, the heat 
exchanger 92 is brought into contact with the rear wall 4 
of the cabinet 1 earlier than the motor 33. Accordingly, 
the heat exchanger 92 serves as a contact portion. 
[0051] In a modified form, substantially the overall 
motor 33 may be located in the recess 31 . In this case, 
the rear panel 6 is preferably formed into a flat shape. In 
each of the fourth to seventh embodiments, a recess 
may be formed in the rear wall of the water tub 8 and the 
motor may be located in the recess. A motor of the inner 
rotor type may be used instead of the motor 33 of the 
outer rotor type. The motor should not be limited to 
those of the radial gap type in which a rotor and a stator 
is radially opposite to each other. The motor may be of 
the axial gap type in which a rotor and a stator are axi- 
ally opposite to each other. 

Claims 

1. A drum type washing machine comprising an outer 
cabinet (1), a water tub (8) elastically mounted in 
the cabinet (1), a drum type rotating tub (14) pro- 
vided in the water tub (8) so as to be rotatable about 
a horizontal axis, and an electric motor (33) pro- 
vided on a rear wall (27) of the water tub (8) to 
directly drive the rotating tub (14), characterized in 
that a distance between a portion of the rear wall 
(27) of the water tub (8) on which the motor (33) is 
provided and a rear wall (4) of the cabinet (1) is 
larger than a distance between another portion of 
the rear wall (27) of the water tub (8) and the rear 
wall (4) of the cabinet (1 ). 

2. The drum type washing machine according to claim 



1, characterized in that a portion (31) of the rear 
wall (27) of the water tub (8) on which the motor 
(33) is provided is formed into the shape of a 
recess. 

5 

3. The drum type washing machine according to claim 
1 or 2. characterized in that the motor (33) com- 
prises an outer rotor type motor. 

10 4. The drum type washing machine according to claim 
1 or 2, characterized by a fixed portion (4) pre- 
vented from swinging when the motor (33) is driven 
and a contact portion (27) coming into contact with 
the fixed portion (4) eariier than the motor (33) 

15 when the motor (33) is driven such that the water 
tub (8) swings, the contact portion (27) being pro- 
vided on the water tub (8) or a member fixed to the 
water tub (8) except the motor (33). 

20 5. The drum type washing machine according to claim 
4, characterized in that a distance between the 
motor (33) and the rear wall (4) of the cabinet (1 ) is 
larger than a distance between the rear wall (27) of 
the water tub (8) except the portion on which the 

25 motor (33) is provided and the rear wall (4) of the 
cabinet (1). 

6. The drum type washing machine according to claim 
1 or 2, characterized by a rotational shaft (44) con- 

30 necting the rotating tub (14) and the motor (33) to 
each other and a bearing (45, 48) supporting the 
rotational shaft (44), wherein the bearing (45, 48) 
has a portion located inside a stator (35) of the 
motor (33). 

35 

7. The drum type washing machine according to claim 
1 or 2, characterized in that the rear wall (4) of the 
cabinet (1) includes a portion opposed to the motor 
(33) and formed with a vent hole (61 ). 

40 

8. The drum type washing machine according to claim 
1 or 2, characterized in that the motor (33) includes 
a rotor (34) provided with a plurality of blowing 
blades (39d, 71) for a cooling operation. 

45 

9. The drum type washing machine according to claim 
1, characterized in that the rear wall (4) of the cabi- 
net (1) has an opening (5), and characterized by a 
back panel (6) detachably attached to the cabinet 

50 (1) so as to close the opening (5). the back panel 

(6) including a portion opposed to the motor (33) 
and fonmed with an outwardly protruding convexity 

(7) . 

55 10. The drum type washing machine according to claim 
9, characterized by heating means (82) provided on 
a lower portion of the water tub (8) for heating water 
reserved in the water tub (8) and a hole (81 , 83, 85) 
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formed in a lower portion or a side of the convexity 
(7) of the back panel (6) so as to communicate with 
an interior and an exterior of the cabinet (1 ). 

1 1 . The drum type washing machine according to claim 5 
9, characterized in that the motor (33) includes a 
portion located in the convexity (7). 

12. The drum type washing machine according to claim 

9, characterized in that the back panel (6) is io 
pressed so that the convexity (7) is tapered and the 
convexity (7) has a hole (81, 83. 85) formed in a 
tower portion or a side of a peripheral wall thereof 

so as to communicate with an interior and an exte- 
rior of the cabinet (1 ). ?5 

13. The drum type washing machine according to claim 

1 0, characterized in that the hole (81 , 83, 85) is pro- 
vided with a louver (84, 86). 

20 

14. The drum type washing machine according to claim 
1, characterized in that the cabinet (1) includes a 
lower portion having a depth set at or below 540 
mm.' 

25 
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